**************** 



*■ fe^K 




Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 




Mazdoor Kisan Shakti Sangathan 
"The Right to Information, The Right to Live" 



IS 9908 (1981): Formic Acid [PCD 9: Organic Chemicals 
Alcohols and Allied Products and Dye Intermediates] 




Jawaharlal Nehru 
'Step Out From the Old to the New' 



■K^y / 1 juaaaws^fea rs^^TTF^ 



2*S< W I *>S*V2^NK^ 



^frcvvv^ 



Satyanarayan Gangaram Pitroda 
Invent a New India Using Knowledge 



?TR TJ^ ^TT teMHI | ^t ^Wt ^m\ ^f ^TT ^T^?TT \' 

Bhartrhari — Nitisatakam 
"Knowledge is such a treasure which cannot be stolen" 




.^^_ 



• 




BLANK PAGE 



*rt*2V^ 





PROTECTED BY COPYRIGHT 



Indian Standard 

SPECIFICATION FOR 
FORMIC ACID 



IS; 9908- 1981 

( Reaffirmed 2001 ) 



UDC €61-732' I 




® Copyright 1982 
INDIAN STANDARDS INSTITUTION 

MANAK HHAVAN. S BAHADUR SHAH ZAFAR MARG 
NEW DELHI 110002 

FOffK»9^ Ck T March im 



IS : 9908 - 1981 

Indian Standard 

SPECIFICATION FOR 
FORMIC ACID 

Organic Chemical ( Miscellaneous ) Sectional Committee, PCDC 9 

Chairman Representing 

Dr S. P. Bhattacharya Directorate General of Technical Development, 

New Delhi 

Members 

Dr K. Aghoramurthy Indian Petrochemicals Corporation Ltd, Vadodara 

Dr K. C. Singhal ( Alternate ) 
Shri P. V. Arur Hindustan Organic Chemicals Ltd, Rasayani 

Shri H. K. Venkataramaih {Alternate ) 
Shri R. A. Bakshi Indian Organic Chemical Ltd, Khopoli 

Shri S. G. Makim ( Alternate ) 
Shri T. S. Biddapa National Organic Chemical Industries Ltd, Bombay 

Dr A. B. Dias {Alternate ) 
Dr I. P. Buch Hindustan Antibiotics Ltd, Pune 

Shri S. K. Chakraborty The Development Commissioner, Small Scale 

Industries, New Delhi 
Dr R. B. Chaudhury Carbide Chemicals Company, Division of Union 

Carbide India Ltd, Bombay 

Shri V. D. Joseph ( Alternate ) 
Shri G. C. De Export Inspection Council of India, Calcutta 

Shri P. P. Ranga Rao ( Alternate ) 
Dr S. S. Gothaskar Directorate General of Health Services ( Ministry 

of Health and Family Welfare ) t New Delhi 

Shri R. Balasubramanayan ( Alternate ) 
Dr Hari Singh Ministry of Defence (R&D) 

Shri N. G. S. Iyer Directorate General of Supplies & Disposals, 

Inspection Wing, New Delhi 
Shri V. K Menon Amar Dye-Chem Ltd, Bombay 

Shri G. C. Motwani Indian Chemical Manufacturers Association, 

Calcutta 

Shri M. S. Ramamurthy ( Alternate ) 
Dr B. C. Subha Rao Hindustan Lever Ltd, Bombay 

Dr N. Sen ( Alternate ) 

( Continued on page 2 ) 



© Copyright 1982 
INDIAN STANDARDS INSTITUTION 

This publication is protected under the Indian Copyright Act { XIV of 1957 ) and 
reproduction in whole or in part by any means except with written permission of the 
publisher shall be deemed to be an infrigement of copyright under the said Act. 



IS : 9908 - 1981 

( Continued from page 1 ) 

Members Representing 

Dr C. R. Sahu Durgapur Chemicals Ltd, Durgapur 

Dr H. S. Sarkar ( Alternate ) 
Shri Santokh Singh National Chemical Industries, New Delhi 

Shri Brwnder Pal Singh ( Alternate ) 
Shri K. C. Seal National Test House, Calcutta 

Dr R. S. Sekhar I. C. I. ( India ) Pvt Ltd, Calcutta 

Dr N. K. Basu ( Alternate ) 
Dr A. K. Sen Ministry of Defence ( DGI ) 

Shri P. N. Agarwal ( Alternate ) 
Shri N. N. Shanbhag Herdillia Chemicals Ltd, Bombay 

Shri I. Fernandes ( Alternate ) 
Dr D. R. Shridhar Indian Drugs and Pharmaceutical Ltd, New Delhi 

Shri M. R. Tyagarajan State Trading Corporation of India Ltd, New 

Delhi 
Dr R. V. Venkataratnak Regional Research Laborarory ( CSIR ), 

Hyderabad 

Dr J. Madhusudana Rao ( Alternate ) 
Shri M. S. Saxema, Director General, ISI ( Ex-officio Member ) 

Director ( P & C ) 

Secretary 

Shri S. C. Kalra 
Deputy Director ( P & C ), ISI 

Industrial Organic Chemicals Subcommittee, PCDC 9 : 14 

Convener 
Dr G. Ramana Rao Indian Drugs & Pharmaceuticals Ltd, New Delhi 

Members 

Dr S. K. Banerjee {Alternate to 
Dr G. Ramana Rao ) 
Shri B. Bandyopadhyay Gujarat State Fertilizers Co Ltd, Vadodara 

Shri M. D. Patel ( Alternate ) 
Shri T. S. Biddapa National Organic Chemical Industries Ltd, 

Bombay 

Shri K. M. Kapoor ( Alternate ) 
Shri B. M. Brahme Atic Industries Ltd, Bulsar 

Shri R. B. Desai Cibatul Ltd, Atul 

Dr S. K. Sinha ( Alternate ) 
Dr M. M. Deshpande Suhrid Geigy Ltd, Vadodara 

Shri N. G. Amin ( Alternate ) 
Shri F. M. Faouih Morani Chemicals Pvt Ltd, Bombay 

Shri P. S. Shivakumar( Alternate ) 
Shri Z. F. Lashkari Mindia Chemicals Ltd, Bombay 

Shri V. K. Sud ( Alternate ) 
Shri V. K. Menon Amar Dye-Chem Ltd, Kalyan 

Shri M. P. Mistry Excel Industries Ltd, Bombay 

Dr V. Purnapraina ( Alternate ) 

( Continued on page 1 8 ) 



IS : 990E - 1981 

Indian Standard 

SPECIFICATION FOR 
FORMIC ACID 

0. FOREWORD 

0.1 This Indian Standard was adopted by the Indian Standards Institution 
on 15 June 1981, after the draft finalized by the Organic Chemicals 
( Miscellaneous) Sectional Committee had been approved by the Petroleum, 
Coal and Related Products Division Council. 

0.2 In the preparation of this standard substantial assistance has been 
derived from BS 4341 : 1968 'Specification for formic acid' issued by 
British Standards Institution; ANALAR standards for laboratory chemicals 
and ISO/R 731-1968 'Formic acid for industrial use — Methods of analysis' 
published by International Organization for Standardization. 

0.3 Formic acid is used in the manufacture of nickel formate, fumigants, 
insecticides, refrigerants and various other chemicals. It is also used as 
solvent for perfumes, lacquers, in tanning; and wine manufacture to aid 
fermentation; medicines; brewing; food preservative; silvering glass; leather; 
rubber coagulant; electroplating; ore floatation and dyeing and finishing of 
textiles and paper and for analytical purposes. 

0.4 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or calculated, expressing 
the result of a test or analysis, shall be rounded off in accordance with 
IS : 2-1960*. The number of significant places retained in the rounded off 
value should be the same as that of the specified value in this standard. 



1. SCOPE 

1.1 This standard prescribes the requirements and the methods of sampling 
and test for formic acid. 

2. GRADES 

2.1 There shall be two grades of the material, namely: 

Grade 1 — generally used for the manufacture of camphor, and 
Grade 2 — for industrial purposes. 



* Rules for rounding off numerical values ( revised). 
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3. REQUIREMENTS 

3.1 The material shall be clear, colourless, volatile and pungent smelling 
liquid, miscible in water and alcohol in all proportions. 

3.2 The material when tested according to the methods given in Appen- 
dix A shall also comply with the requirements given in Table 1. Reference 
to the relevant clauses of Appendix A is given in col 5 of Table 1. 





TABLE 1 REQUIREMENTS FOR FORMIC ACID 




SlN 


o. Characteristic 




Requirement 

,, , -A- , 


Method of Test 
( Ref to Cl No. 
in Appendix A ) 




Grade 1 


Grade 2 


(1) 


(2) 


(3) 


(4) 


(5) 





Total acidity ( as HCOOH ), 
percent by mass, Min 


90 


85 


A-3 


ii) 


Water insoluble matter 


To pass 
test 


To pass 
test 


A-4 


iii) 


Non-volatile matter, percent 
by mass, Max 


0*06 


008 


A-5 


iv) 


Acids other than formic 
acid, percent by mass, 
Max 


10 


10 


A-6 


v) 


Chlorides ( as CI ), percent 
by mass, Max 


0*006 


0*005 


A-7 


vi) 


Nitrogen compounds ( as N ), 
percent by mass, Max 


— 


0*002 


A-8 


vii) 


Sulphates ( as S0 4 ), per- 
cent by mass, Max 


0*03 


0*005 


A-9 


viii) 


Iron (as Fe ), percent by 
mass, Max 


0005 


0005 


A-10 


ix) 


Heavy metals ( as Pb ), per- 
cent by mass, Max 


0*002 


0*002 


A-Il 



4. PACKING AND MARKING 

4.1 Packing — Unless otherwise agreed to between the purchaser and the 
supplier, the material shall be packed in narrow neck flasks with ground 
glass stopper or suitable plastic lid with threads. Large quantities are 
supplied in plastic or glass or high density polyethylene carboys. The con- 
tainers shall be kept in a cool place. 
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4.2 Marking — Each container shall be securely closed and shall bear legibly 
and indelibly the following information: 

a) Name and grade of the material; 

b) Name of the manufacturer and his recognized trade- mark, if any; 

c) Net mass of the material; 

d) Lot or batch number in code or otherwise; and 

e) The year of manufacture. 

4.2.1 The containers may also be marked with the ISI Certification Mark. 

Note— The use of the ISI Certification Mark is governed by the provisions of the 
Indian Standards Institution ( Certification Marks ) Act and the Rules and Regu- 
lations made thereunder. The ISI mark on products covered by an Indian Standard 
conveys the assurance that they have been produced to comply with the requirements 
of that standard under a well-defined system of inspection, testing and quality control 
which is devised and supervised by ISI and operated by the producer. ISI marked 
products are also continuously checked by ISI for conformity to that standard as a 
further safeguard. Details of conditions under which a licence for the use of the ISI 
Certification Mark may be granted to manufacturers or processors, may be obtained 
from the Indian Standards Institution. 

5. SAMPLING AND CRITERIA FOR CONFORMITY 

5.1 Representative samples of the material shall be drawn and their con- 
formity to the standard determined as prescribed in Appendix B. 



APPENDIX A 

( Clause 3.2, and Table 1 ) 
METHODS OF TEST FOR FORMIC ACID 

A-l. QUALITY OF REAGENTS 

A-1.1 Unless specified otherwise, pure chemicals and distilled water ( see 
IS : 1070-1977* ) shall be employed in tests. 

Note—' Pure chemicals ' shall mean chemicals that do not contain impurities which 
affect the results of analysis. 



♦Specification for water for general laboratory use ( second revision ). 
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A-2. SAMPLE FOR TEST 

A-2.1 The laboratory sample should be of sufficient size for carrying out all 
the analysis. It should be preserved in an airtight glass-stoppered bottle of 
such a size that it is nearly filled by the sample. If it is considered necessary 
to seal the container, care should be taken to avoid the risk of contamina- 
ting the contents in any way. 

A-3. ASSAY 

A-3.0 Principle — Titration of acidity using a standard volumetric solution 
of sodium hydroxide using phenolphthalein as indicator. 

A-3.1 Apparatus 

A-3.1.1 Flat-bottom weighing bottle with lid, diameter approximately 
20 mm. This is only required for samples believed to contain more than 
90 percent ( mjm ) of total acidity. 

A-3.1.2 Glass ampoule ( see Fig. 1 ). 

A-3.2 Reagents 

A-3.2.1 Standard Sodium Hydroxide Solution — IN. 

A-3.2.2 Phenolphthalein Indicator — Dissolve 05 g of phenolphthalein in 
100 ml of 80 percent ( v/v ) rectified spirit and make faintly pink by the 
addition of dilute sodium hydroxide solution. 

A-3.3 Procedure 

A-3.3.1 For Acidity More Than 90 Percent ( as Formic Acid) — Weigh 
the glass ampoule {see Fig. 1 ) to the nearest 0*5 mg and introduce a 
sample about 1*5 g by partially immersing the ampoule in the bottle contain- 
ing the material Seal the capillary without loss of glass, using the 
oxidizing flame of the burner; withdraw the ampoule and invert it. Wipe 
the end that was immersed in the laboratory sample with a filter paper and 
seal rapidly! Weigh the ampoule again to the nearest 0*5 mg and determine 
to the nearest milligram by difference between the two weighings, the mass 
of sample taken. 

Place the sealed ampoule in a 250-ml conical flask containing about 
50 ml of water. Break the ampoule with a glass rod, shake, add 0*5 ml of 
phenolphthalein solution and titrate with sodium hydroxide solution to a 
faint pink end point. 
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All dimensions in millimetres. 
Fig. 1 Glass Ampoules 

A-3.3.2 For Acids Containing Less Than 90 Percent ( m[m ) of Total 
Acidity, Expressed as Formic Acid — Take 1*5 to 2*0 g of the test portion 
into the flat-bottom weighing bottle and weigh to the nearest milligram. 
Transfer into a 250-ml conical flask containing about 50 ml of water. Add 
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0*5 ml of phenolphthalein solution and titrate with sodium hydroxide 
solution to a faint pink end point. 

A-3.4 Calculation 

Total acidity, expressed as 
formic acid ( HCOOH ), _ 0'046 3xVxN 

percent by mass M 

where 

V — volume in ml of standard sodium hydroxide solution used for 
the titration, 

N = normality of standard sodium hydroxide solution, and 

M — mass in g of the material taken for test. 

A-4. TEST FOR WATER INSOLUBLE MATTER 

A-4.1 Dilute 25 ml of the material with water to produce 100 ml in glass 
beaker or conical jar and allow the contents to stand for 1 hour. The 
solution shall be clear and colourless. 

A-5. DETERMINATION OF NON- VOLATILE MATTER 

A-5.I Apparatus — Basin porcelain or siiica. 

A-5.2 Procedure — Take 10 g of material in a basin and evoporate it on 
a water bath. Dry the residue at 105°C till constant mass is obtained. 
Preserve the residue for test in A-10.3. 

A-5.3 Calculation 

Non- volatile matter, percent by mass — — ^ X 100 

where 

Mj = mass in g of the residue, and 

M z = mass in g of the material taken for the test. 

A-6. DETERMINATION OF ACIDS OTHER THAN FORMIC ACID 

A-6.0 Field of Application — This method is applicable to formic acid, 
containing between 05 and 60 percent (m/m) of other acids calculated 
as acetic acid. 

A-6.1 Principle — Titration with sodium hydroxide solution, using a pK 
meter, of the acids remaining after quantitative oxidation of formic acid 
with excess mercuric oxide. 

8 
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A-6.2 Reagents 

A-6.2.1 Acetic Acid — Approximately 0*5 percent ( v/v ) solution. Dilute 
5 ml of glacial acetic acid to 1 000 ml. 

A-6.2.2 Mercuric Oxide ( Red ) 

A-6.2.3 Standard Sodium Hydroxide Solution — 0'1 N. 

A-6.3 Apparatus 

A-6.3.1 Conical Flasks — 250 ml capacity. 

A-6.3.2 Reflux Condenser — water cooled, with ground glass joints to fit 
the flasks. 

A-6.3.3 pH Meter — With a glass electrode. 

A-6.4 Procedure — Place 5 g of the material for acids less than 2 percent 
and 2 g of the material for acids more than 2 percent in one of the conical 
flasks. Add exactly 5*0 ml of acetic acid solution and an amount of 
mercuric oxide. Calculate on the basis of 5*5 g of mercuric oxide per gram 
of formic acid present in the test portion. Then add sufficient water to 
bring the total volume to about 30 ml. Fit the flask with a condenser and 
heat gently for 10 minutes. Fairly strong evolution of carbon dioxide from 
the solution containing the test portion occurs. Reflux gently for 30 
minutes and rinse the condenser with 20 to 25 ml of water. Cool the flask 
to room temperature and pour the contents without filtering into a 250-ml 
beaker. Rinse the flask into the beaker with 20 to 25 ml of water, and 
transfer the washings to the beaker. Stir the solution vigorously, preferably 
using a magnetic stirrer, and keep stirring during the titration. Titrate the 
residual acids with sodium hydroxide solution using the pH meter. Similarly 
carry out a blank titration. The end point of the titration is at pH 8*6 for 
the test and at pH 8*3 for the blank. 

Note — Samples, requiring more than 10 to 15 ml of sodium hydroxide solution do 
not give a very sharp end point, will need vigorous stirring for longer period in 
order to obtain a stable final ^H. 

A-6,5 Calculation 

Acids other than formic acid, / y _ ^ ) x 0*006 
percent by mass = - — - -^ 



where 



V 1 = volume in ml of standard sodium hydroxide solution used 



for the titration of the material^ 



K 2 = volume in ml of standard sodium hydroxide solution 
used for the titration of the blank, 
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N = normality of standard sodium hydroxide solution, and 
M — mass in g of the material taken for the test. 

A-7. TEST FOR CHLORIDE 

A-7.0 Outline of the Method — The material is dissolved in water and 
acidified with nitric acid. Silver nitrate is then added and turbidity 
compared with that produced by a known quantity of chloride. 

A-7.1 Apparatus 

A-7.1.1 One-Mark Volumetric Flasks — 1 000 ml ( see IS : 915-1975* ). 
A-7.1,2 Nessler Cylinders — 50 ml ( see IS : 4161-1967t ). 

A-7.2 Reagents 
A-7.2.1 Dilute Nitric Acid — approximately 5 N. 
A-7.2.2 Silver Nitrate Solution — 10 percent ( iw/v ). 

A-7.2.3 Standard Sodium Chloride Solution — Dissolve 1*65 g of sodium 
chloride in water and transfer quantitatively to one of the 1 000-ml one- 
mark volumetric flasks. Make up the volume with water to the mark. 
Pipette out 10 ml of this solution into the second one-mark volumetric 
flask and again dilute with water to 1 000-ml mark. One millilitre of this 
solution contains 0*01 mg of chloride ( as CI ). 

A-7.3 Procedure 

A-7.3.1 For Grade 2 — Dissolve 2'0 g of the material in 50 ml of water 
and add 5 ml of dilute nitric acid and 1 ml of silver nitrate solution. 

A-7.3.1.1 The material shall be taken to have not exceeded the limit 
prescribed if no opalescence is produced. 

A-7.3.2 For Grade 1 — Dissolve 1*00 g of the material in 30 ml of water 
and transfer this solution quantitatively to one of the Nessler cylinders. 
Add 5 ml of dilute nitric acid and 1 ml of silver nitrate solution. Dilute 
with water to 50-ml mark and mix well. In the second Nessler cylinder 
carry out a control test under the same conditions using 5 ml of standard 
chloride solution in place of the material Dilute the contents with water 
to 50-ml mark and mix well. 



♦Specification for one-mark\olumetric flask. 
fSpecification for Nessler cylinders. 
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A-7.3.2.1 The material shall be taken to have not exceeded the limit 
prescribed if the opalescence or turbidity produced with the material is not 
greater than that obtained in the control test. 

A-8. TEST FOR NITROGEN COMPOUNDS 

A-8.1 Apparatus 

A-8.1.1 Nessler Cylinders — 50 ml capacity. 

A-8.1.2 Hessian crucible or any other crucible suitable for the purpose. 

A-8.1.3 Micro-Kjeldahl Distillation Apparatus. 

A-8.2 Reagents 

A-8,2.1 Devarda's Alloy ( Containing 45 Parts Aluminium, 50 Parts Copper 
and 5 Parts Zinc ) — Heat the aluminium in a Hessian crucible in a furnace 
until the aluminium begins to melt. Add copper in small portions and 
heat until liquefied. Now plunge zinc into the molten mass. Cover the 
crucible and heat the mixture for a few minutes and stir with a clean iron 
rod. Allow it to cool slowly with the cover on and pulverize the crystallized 
mass. 

A-8.2.3 Nessler Solution — Dissolve 10 g of potassium iodide in 10 ml of 
ammonia-free water, and add to it slowly, while stirring, saturated mercuric 
chloride solution until a slight permanent precipitate is formed. Add 30 g 
of potassium hydroxide and, when it has dissolved, add 1 ml more of 
saturated mercuric chloride solution and dilute to 200 ml with ammonia- 
free water. Allow to settle overnight, decant the clean solution and keep it 
in a bottle with a well-fitting rubber stopper. 

A-8.2.4 Standard Nitrogen Solution — Dissolve 0*381 9 g of ammonium 
chloride in enough water to make up the volume to 1 000 mi. Pipette out 
10 ml from this solution and dilute with water to 100 ml. One millilitre of 
this solution is equivalent to 001 mg of nitrogen. 

A-8.3 Procedure 

A-8.3.1 For Grade 2 — Dilute 1*000 g of the material in 10 ml water. 
Transfer 5 ml of this solution to a micro-Kjeldahl distillation apparatus and 
add 25 ml of sodium hydroxide solution, nitrogen-free, and 0*5 g of 
aluminium wire. Pass steam into the distillation flask and collect any 
distillate in 5 ml of water containing 1 ml of dilute hydrochloric acid. 
Continue to pass the steam until the liquid boils; disconnect the steam, allow 
the reaction to proceed for one hour and then steam-distil until a total 
volume of 50 ml is obtained during about 6 minutes. Prepare a standard 
in the same manner using 2 ml of standard nitrogen solution in place of the 

11 
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5-ml aliquot of sample solution. To each distillate add 2 ml of sodium 
hydroxide solution, ammonia-free, and 2 ml of Nessler' s solution. 

A-8.3.1.1 The limit prescribed in Table 1 shall be taken as not having been 
exceeded if the intensity of colour produced in the test with the material is 
not greater than that produced in the control test. 

A-9, TEST FOR SULPHATE 

A-9.0 Outline of the Method — The material is dissolved in water; denatured 
spirit and dilute hydrochloric acid added and mixed. Barium chloride 
solution is then added and turbidity compared with that produced by a 
known quantity of sulphate. 

A-9.1 Apparatus 

A-9.1,1 One-Mark Volumetric Flasks — 100 ml and 1 000 ml ( see 
IS: 915-1975*). 

A-9.1.2 Nessler Cylinders — 50 ml ( see IS : 4161-1967f ). 

A-9.2 Reagents 

A-9.2.1 Denatured Spirit — ( see IS : 324-1 959 J ). 

A-9.2.2 Dilute Hydrochloric Acid — approximately 5 N. 

A-9.2.3 Barium Chloride ( BaCl 2 2H 3 ) Solution — 10 percent ( mjv ). 

A-9.2.4 Standard Sulphate Solution — Dissolve 1*48 g of ignited sodium 
sulphate ( Na 2 S0 4 ) in water. Transfer quantitatively to the 1 000-ml one- 
mark volumetric flask and make up the volume with water to the mark. 
Pipette 10 ml of this solution into the 100-ml one~mark volumetric flask and 
make up the volume with water to the mark. One millilitre of this solution 
contains 0*1 mg of sulphate ( as S0 4 ). 

A-9.3 Procedure — Weigh 1*000 g of the material for Grade 1 and 10000 g 
for Grade 2 and to this add 0*2 ml of sodium carbonate, Evaporate the 
contents to dryness on a steam bath. Dissolve the residue in 40 ml of 
water, add 10 ml of denatured spirit and 1 ml of dilute hydrochloric acid; 
mix and add 1 ml of barium chloride solution. Mix immediately and allow 
to stand for 1 hour. Similarly carry out a control test under same 
conditions and using 1 ml of standard sulphate solution in place of the 
material. 



♦Specification for one-mark volumetric flasks {first revision ). 

tSpecification for Nessler cylinders. 

{Specification for ordinary denatured spirit ( revised ). 
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A-9.3.1 The material shall be taken to have not exceeded the limit 
prescribed for Grade 1 and Grade 2 if the turbidity produced with the 
material is not greater than that obtained in the control test. 

A-10. DETERMINATION OF IRON 

A-10.0 Outline of the Method — In an alkaline medium, thioglycolic acid 
gives a xeddish violet colouration with ferrous and ferric iron. The residue 
for the ash determination is dissolved in hydrochloric acid, thioglycolic acid 
added and then made alkaline by the addition of ammonia. The colour 
developed is then compared with that obtained with standard iron solution 
similarly treated. The iron content is then determined from the amount of 
standard iron solution required for matching the colour. 

A-10.1 Apparatus 

A-10.1,1 One-Mark Volumetric Flasks — 1 000 ml capacity ( see IS : 915- 
1975* ). 

A-10.1,2 One-Mark Volumetric Flasks — 25 ml capacity ( see IS: 915- 
1975* ). 

A-10.1.3 Nessler Cylinders — 100 ml capacity ( see IS : 4161-1967J ). 

A-10.2 Reagents 

A-10.2.1 Hydrochloric Acid— relative density 1*16 ( see IS : 265-1976$ ). 

A-10.2.2 Ammonium Hydroxide — relative density 0*88. 

A-10.2.3 Thioglycolic Acid Solution — 10 percent ( v/v ). 

A-10.2.4 Citric Acid Solution — 30 percent ( m/v ). 

A-10.2.5 Standard Iron Solution — Dissolve 0*702 2 g of ammonium ferrous 
sulphate [( NH 4 ) 2 S0 4 FeS0 4 6H a O )] in 50 ml of dilute sulphuric acid and 
then transfer to one of the 1 000-ml one-mark graduated flasks. Dilute with 
water to 1 000-ml mark. Pipette out 100 ml of this solution into the second 
1 000-ml one-mark graduated flask. Dilute 100 ml of this solution again to 
1 000-ml. One millilitre of this solution contains 10 mg of iron. 

A-10.3 Procedure — To the basin containing the residue from the deter- 
mination of non-volatile matter ( see A-5.1 ), add 5 ml of concentrated 
hydrochloric acid. Heat the basin on a boiling water-bath, agitating with 
a stirrer or platinum wire until all the residue has dissolved. Allow to cool, 
transfer to the 25-ml volumetric flask, dilute to the mark with water and 



♦Specification for one-mark graduated flasks (first revision ). 

tSpecification for Nessler cylinders. 

^Specification for hydrochloric acid ( second revision ). 
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mix thoroughly. For each determination, transfer 10 ml of this solution to 
a 100-ml Nessler cylinder, dilute to about 30 ml and add 0*5 ml of citric 
acid solution followed by I ml of thioglycolic acid solution. Add 
ammonium hydroxide carefully until a reddish purple colour just appears 
and then add 0*5 ml in excess. Dilute to 100 ml and mix thoroughly. To 
about 90 ml of water in the second 100-ml Nessler cylinder add 2 ml of the 
concentrated hydrochloric acid, then 0*5 ml of the citric acid solution 
followed by 1 ml of the thioglycolic acid solution and 3 ml of the ammonium 
hydroxide. Add the standard iron solution slowly from a burette shaking 
with each addition, until the depth of colour in the two cylinders is identical 
when they are viewed along their axes. Record the volume of standard iron 
solution added. 

A-1Q.4 Calculation 

25 V 
Iron content ( as Fe ), parts per million, by mass = - M • 

where 

V = volume in ml of standard iron solution used, and 

M = mass in g of sample taken for the determination of 
non-volatile matter ( see A-5.1 ). 

A-ll. TEST FOR HEAVY METAL CONTENT 

A-11.0 Outline of the Method — The colour produced by heavy metals with 
hydrogen sulphide is compared to that produced by standard lead solution 
under identical conditions. 

A-ll.l Reagents 

A-ll.1.1 Dilute Acetic Acid — 1:1. Dilute acetic acid which complies 
with the following test: 

Evaporate 20 ml of the acid in porcelain dish nearly to dryness on a 
steam-bath. Add to the residue 2 ml of the acetic acid and dilute with 
water to 25 ml. Then add 10 ml of a solution of hydrogen sulphide. Any 
dark colour produced shall not be darker than a control made with 0*04 mg 
of lead and 1 ml of the diluted acetic acid ( 2 parts per million ). 

A-ll.1.2 Hydrochloric Acid — Hydrochloric acid which complied with the 
following tests: 

Evaporate 17 ml of the acid in a beaker to dryness on a steam-bath. 
Dissolve the residue in 2 ml of dilute acetic acid, dilute to 40 ml with water 
and add 10 ml of solution of hydrogen sulphide; any darkening produced 
shall not be greater than in a blank test to which 0*02 mg of lead has been 
added ( 1 part per million ). 
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A-ll.1.3 Hydrogen Sulphide Solution — A freshly prepared saturated 
solution of hydrogen sulphide in water. 

A-ll.1.4 Stock Lead Nitrate Solution — Dissolve 159-8 mg of lead nitrate 
in 100 ml of water to which 1 ml of nitric acid has been added, then dilute 
to 1 000 ml with water. 

Note— This solution shall be prepared and stored in glass containers free from 
soluble lead salts. 

A-ll.1.5 Standard Lead Solution — Dilute 10 ml of the stock solution of 
lead nitrate accurately to 100 ml with water. This solution shall be freshly 
prepared. Each millilitre of this standard lead solution contains the 
equivalent of 001 mg of lead. 

A-ll.1.6 Test Solutions 

Solution A — Introduce into a 50-ml Nessler_cylinder 2 ml of dilute 
acetic acid and 2 ml of standard lead solution for Cirade 1 of the material 
and 0-5 ml for Grade 2 and make up to 25 ml with water. 

Solution B — Dissolve 1 g of the material under test in 10 ml of water, 
add 2 ml of dilute hydrochloric acid and water to make 25 ml. 

A-11.2 Procedure — Transfer Solutions A and B to matching 50-ml Nessler 
cylinders, add 10 ml of solution of hydrogen sulphide to each cylinder, mix, 
allow to stand for 10 minutes, then view downward over a white surface; the 
colour of Solution B shall not be darker than that of Solution A. 



APPENDIX B 

( Clause 5.1 ) 
SAMPLING OF FORMIC ACID 
B-l. GENERAL REQUIREMENTS OF SAMPLING 

B-1.0 Tn drawing, preparing, storing and handling test samples, the following 
precautions and directions shall be observed. 

B-l.l Samples shall be taken at a place protected from damp air, dust and 
soot. 

B-1.2 Sampling instrument shall be clean and dry. 
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B-1.3 Precautions shall be taken to protect the samples, the material being 
sampled, the sampling instrument and the containers for samples from 
adventitious contamination. 

B-1.4 To draw a representative sample, the contents of each container 
selected, for sampling shall be mixed as thoroughly as possible by suitable 
means. While drawing samples, the sampler shall avoid breathing vapours 
of the material. 

B-1.5 The samples shall be placed in clean, dry and air-tight glass or other 
suitable containers on which the material has no action. 

B-1.6 The sample containers shall be of such a size that they are almost but 
not completely filled by the sample. 

B-1.7 Each sample container shall be sealed air-tight after filling and marked 
with full details of sampling, the date of sampling, year of manufacture, and 
other important particulars of the consignment. 

B-2. SCALE OF SAMPLING 

B-2.1 Lot — All containers in a single consignment of the same grade of 
material and belonging to the same batch of manufacture shall be grouped 
together and each such group shall constitute a lot. 

B-2.2 For ascertaining the conformity of lot to the requirements of this 
specification samples shall be tested of each separately. The number of 
containers to be sampled shall depend on the size of the lot and shall be 
in accordance to Table 2. 

TABLE 2 SCALE OF SAMPLING 

Lot Size No. of Containers to 

be Selected 

N n 

Up to 15 3 

16-50 4 

51-100 5 

101-150 6 

151-300 7 

301-500 8 

501-1 000 9 

1 001 and above 10 

B-2.2.1 These containers shall be selected at random. In order to ensure 
the randomness of selection, procedure in IS : 4905-1968* may be followed. 



♦Methods for random sampling. 
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B-3. TEST SAMPLE AND REFEREE SAMPLE 

B-3.1 From each of the containers selected in B-2.2, draw within appropriate 
sampling instrument small portions of the material from different parts of 
the container. The total quantity so drawn from each of the containers 
shall be approximately equal to thrice the quantity required for testing 
purposes. 

B-3.2 Mix thoroughly all the portions of the material drawn from the same 
container to give a representative sample for the container. 

B-3,3 From the samples ( B-3,2 ) representing different containers selected 
in B-2.2, a small but equal quantity of material shall be taken and thoroughly 
mixed to form a composite sample. The composite sample so obtained 
shall be divided into three equal parts, one for the purchaser, another for the 
supplier and the third for the referee. 

B-3.4 The remaining portion of the material in the samples ( B-3.2 ) from 
different containers shall be divided into three equal parts, each forming an 
individual sample. One set of individual samples representing the n 
containers selected shall be for the purchaser, another for the supplier and 
the third for the referee. 

B-3.5 All the individual and composite samples shall be transferred to 
separate containers. These containers shall then be sealed air-tight with 
stopper and labelled with full identification particulars given in B-1.7. 

B-3.6 The referee samples consisting of a composite sample and a set of n 
individual samples shall bear the seals of both the purchaser and the supplier 
and shall be kept at a place agreed to between the two. These shall be used 
in case of any dispute between the two. 

B-4 9 NUMBER OF TESTS 

B-4.1 The total acidity shall be tested on each of the individual samples. 

B-4.2 The remaining characteristics given in Table 1 shall be tested on the 
composite samples. 

B-5. CRITERIA FOR CONFORMITY 

B-5.1 The lot shall be deemed as conforming to the requirements of total 
acidity if the test results, for both the grades of material, on each individual 
sample satisfies the corresponding requirement given in Table 1 . 

B-5.2 For determining the conformity of the lot with respect to other 
requirements test results on the composite sample shall satisfy the corres- 
ponding requirements given in Table 1. 

B-5.3 For declaring the conformity of the lot to the requirements of this 
specification, B-5.1 and B-5.2 shall be satisfied. 
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( Continued from page 2 ) 

Members Representing 

Shri O. P. Narang Atul Drug House, Bombay 

Shri A. P. Mody ( Alternate ) 
Dr C. Podder Bayer ( India ) Ltd, Bombay 

Dr M. C. Badrinarayana ( Alternate ) 
Shri M. S. Ramamurthi Polychem Ltd, Bombay 

Shri C. U. Khandheria ( Alternate ) 
Shri N. K. Bheema Rao Modipon Ltd, Modinagar 

Representatives National Chemicals Laboratory, Pune 

Representatives Mysore Petrochemicals, Bangalore 

Shri N. N. Shanbhag Herdillia Chemicals Ltd, Bombay 

Shri I. Fernandes ( Alternate ) 
Dr M. G. Vaidya Hindustan Antibiotics Ltd, Pune 

Dr P. V. Deshmukh ( Alternate ) 
Shri H. K. Venkataramaih Hindustan Organic Chemicals Ltd, Bombay 

Shri A. D. Patankar ( Alternate ) 
Shri A. V. Venkatesh Indian Petrochemicals Corporation Ltd, Vadodara 

Dr J. N. Shah ( Alternate ) 
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AMENDMENT HO. 1 MARCH 1985 
TO 
IS:990S-1981 SPECIFICATION FOR FORMIC ACID 

(Page 16, Table 2, heading t jy t and 'n') - Delete 
% IV and f n*. 

(Page 16, clause B~2*2»l, line 2) - Substitute 
'procedures* for 'procedure*. 

(Page 17, clause B-3) - Substitute 'TESr SAMPLES 1 
for 'TEST SAMPLE 1 ♦ 

(Page 17, clause B-3.4, line 3) - Delete the vord 'nV 
(Page 17, clause BS.6, line 1) - Delete the vcrd 



(Page 17, clause B-4.2, line 2) - Substitute 
•sample' for 'samples', 

(Page 17, clause £-5*2) - Substitute the 
following for the evicting matter: 

'The lot shall be deeaei as conforming to the retire- 
ment of total acidity if all test resalts on each of 
the individual samples satisfy the corresponding 

requirements given in Table 1. f 



(PCDC 9) 



Reprography Unit, ISI t Sev Delhi, India 



AMENDMENT NO. 2 SEPTEMBER 1998 

TO 
IS 9908 : 1981 SPECIFICATION FOR FORMIC ACID 

[ Page 4, Table 1, SI No. (vii), col A] — Substitute '0.03' for '0.005' for 
Grade 2. 



(PCD9) 



Reprography Unit, BIS, New Delhi, India 



